Inspiratory reduction in left heart filling as a mechanism of pulsus paradoxus in cardiac tamponade.
Pulsus paradoxus occurs in cardiac tamponade because the output of the left ventricle falls during inspiration. The principal cause for this is reduced filling of the left ventricle during the preceding diastole. The present study examines whether this reduced filling of the left ventricle on inspiration is due to compression by the right heart or due to reduced venous return to the left heart. The effect of pericardial tamponade on hemodynamics and left ventricular and atrial volumes was determined in six experimental animals. The data demonstrate that from the outset pericardial fluid reduces left ventricular end diastolic volume, although initially left ventricular end systolic volume decreases as well. By contrast, pulsus paradoxus is a relatively late phenomenon occurring with severe tamponade and associated with an inspiratory decrease in left atrial and ventricular volumes in the face of a drop in left ventricular filling pressure. Underfilling of the left heart is the most likely cause of this combination of events.